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d.4y2 + 9xz : 36 or, : lF 4. a and c 5. c. yes


6. b. yes d. no 7. o. y.: ] b. ,u-" 8. o. s(3) : g, si 2) : -1,
g(0) : 3 b.y : ?c.g-rt9) : 3.8 r(-l) : -2.


S-t(3) : 0 d.*el*1.11 9. o.y : *It 
ra function; domain:


x ! R; range: y e R.b.y : *rafo"nction; domain: x ! R;


mnge: ), e R c. y : f; a function; domain: x ! R; range:


y ! R d.y = +1rfa 4'not a function e. y : \L;
a function; domain: x * 0, x ! R; range: y * 3, y e R


10. o. y : 20 000 + 0.15x b. domain: x > 0, x e R; range:


y = 20 000, ) E R c) - 20x -J0000 d. yes; domain:


x > 20 000, x ! R; range: ) > 0, ) e R I l. o. y : 
'?


c. (3, 3) 12.0. s 1(.r) : 
5tA.-11 15. b. domain: xj -2,


.r c R; range: y * 0, y ! R t.y :' -u t yes e. domain:


x * 0,x ! R; range: y * -2,y ! R 17. b. No, since two points


on the curve can be joined by a vertical line. t. For y : /(x),


domainis -2<x= 0,x ! R, andtherangeis -1 < y < 3,


y ! R. For the inverse, domain is -1 s "r 3 3, x ! R, and the


rangeis-2<y<0,y!R.


1.8 Review fxerdse


l. o. domain: {-2, -1,0, 1,2};range: {1, 0, -1} b. domain:


t-2. -1.0): range: {-' -j o.}. r}t.domain:x! R:


range: y e R d. domain: x e R; range: y < 4,y C R e. domain:


x e R; range: y E R l. domain: x > - 1,.r ! R; range: y > 0,


y e R Parts a, c, d, e, and f are functions. 2. t. {(1, -2),
(0, -1), (-1,0), (0, 1), (1,2)); domain: {1,0, -1}; range:


1-2, -r,0, t,2];nor a funcrion b. {(0, -2), (}, -r), tr, Ol,


(-j. -,).(- r.0)): domain: {- r. -} o. j. t}, ,-g.,


l-2, -1,0); a function .. y : -Lt -1- 4; domain: ;r ! R;


range: ) e R; afunction d.x:4 - )2; domain: x< 4,x e R;


range: y e R; not a function e.y :2x - 2; domain: x ! R;


range: ) e R; a function f. x : Vy + 1; domain: x > 0, .r ! R;


range: ) > -1, y ! R; a function 3. o. i) domain:


{-2, 0,2,4}; range: {1,2,3} ii) domain: -2 3 x 3 1, r ! R;


range: -2' y' 4,y ! R iii) domain: -4 3 x 3 5, :r ! R;


range: -1 =y =2,y ! R 5.0.45 mb.2 s t.height abovethe


ground from which the projectile was fired d. the time for the


projectile to "hit" the ground 6. n.f(-2): 3,/(-1) : 0,


f(2) :3 b. domain:.r ! R; range: y > - 1, y ! R


7. o. f(t) : 2, f(-2) : t, f(-4:) is not real.


b. domain: x > -3,x e R; range: y > 0, y ! R


8.o.f(-2) : -i,tot: -1.i(+) : -f u domain:,x * 2,


x e R: range: y * 0. ye R9.0./ -Zr : l.f(j) : r.


L12, 
- tto.o.sb. 2..5d.212.y:t-l


13. o. vertex: (2, l); range: y < 1, ) e R b. verlex: ( 4, 0);


range: y = 0, ) ! R c vertex: (0, 16); range: y < 16, y ! R


14.o.y: (x + l)2 + lb.y: -21, 2)'


,.y : 
11" 


+ z1' 3 15.o.domain:,r!R;range:y> 3,


y E R b. domain: x 2 l, x E R; range: y > -3, y ! R


c. domain: x * 1, x ! R; range: y * -3, y e R


l7.t.x - 2 : 0,y: I b.-r + I : 0,y : 3


Chapter 2


[xercire 2.1


1.t. _jx3 b.121xs <.2iry d. _6x6y3 e.Ltl.3 _ Lt
g. i, - 3x + 3 h.3ly2 i.2iy - 2ry2 + 3xy 2. o. -4f b. 5x3


.. _4 d. _24i e. _&1 l. 27 x3 g. 6x2 + gx h.2x3 _ 3x2


i.3x3y - 6iy2 + 9ry3 j.2xk x - 21.4x - 13. o.-r2 + 3x + 2


b.zf - llx + t2 <.3i + t6x - t2 d. x2 - 9 e. f + 6x + 9


l. t0 - 8.r -l x2 g.25 - 4x2h.x2 - y2ix2 + 6xy + 9y2


4. o. -x2, -36b. t - "r, 30 t. 3x, 18 5. o. x t I
b. x3 + I - x - | c. 6x2 - 6 d.Lxz + l4x e.24x2 - 58r + 35


l.Lx3 - * - 2x * 79."r3 - 8 h.9/ - t6i.25:,u - 60"r + 36


i.24*t - 4f - 4x 6. a.3xz -t 4x - 8b. 5l - x + 2


c.2x2 - 6x + 9 d.2i - 8-re. 8-r3 - 36/2 + 46x - 15


l.8l - lLx, * 6x - | g. * - 4x3 -t 6x2 - 4x * I
h. 20x2 - 1 f . o. 6x cm; 2x2 cm2 b. 14r + 8; cm;


(* + 4x* 4) cm2 c 3rucm; Y "'8.o. 
17 b. 7 c+


d. a2 + 7a + 17 e. aa + 3a2 + 7 1.4a2 - 10a + 11


9. o. 6-r + 10 b. 16.12 1- 20x.. llx + 20 d. 68.12 + 160-r + 100


I0. o. x2 - 4x + 4b.3x2 - 12.. i - 4 d.9x2 - lzx


e. f - 6x + 5 l. ,2g. -x2 + 4xh. x2 + 4xi. 4x2 - 8x - 4


Il.0..r2 + Lry + y2b. I + 3xzy + 3xy2 + y3


c.i + 4,3y + 6x72 + 4^13 + t'
d..r5 + 5/y -t 10:r3y2 t 10x2y3 + 511,,4 + ys 12.a.4x + I
b. 4x - 213. o. 4i - 4xb.2i - 3 14. o. .r b. .r I5./and g are


inverses of each other.


Exertise 2.2


l. o. r1 b. 2s t ? d.0.1 e.; l. 3 g.4h. ti 2. o.t55 b. 6V1s


c. 4yB d. -3t/1 e.2\,5 + 6 l.tO. + 2 g.3t/6 3\40
h. 2\,5 3. t 2rt b. 3\,O L 3\,5 d. sr,6 e. rc\A L rc\/,
g. 6r.6 h. ts\/1 i. s4fZ i. 15\,5 4. t 2t B b. 4r4 c. tor4
d. t8\/2 e. lo l. lor,40 9. 108 h. 84\5 i.420\,G


5. o. r,5 + 3\6 b. 2rt - A c. 3r.6 d. 0 e. r,6 l. 6v2 g.0


h.6 + 3rti. -2\,G6.t5 - 5te. b.6\6 + 6 c 6\,6 + 18


d.g + s{ie. st6l.z


Exertise 2.3


I.o.x< 5b.x= l r.* =+d.x < 2e.x > I l.x> 9


s.*<+h.x=2
2. o.


0 5 01
c <# d. <-J+t0+02
e.-+1.+


01 09
i 4- L --JJ


0 J1 0 )


3.0.x<3b.x> 3c. -2 <x< 3d.x l-'2orx) 2


e.-1<x<61.r(0orx>4
4.0. ;r<5 b. ;r<-5


r>-i


-r< ll


0


-t=2


o


-r)7


-20 3


e. -r+-
<+


_1 0


7.t.x) 3 orx< -2
orr>|


[xetdse 2.4


l.o."r(x+ l)L2k-
e. m2(ma + l) Z r. (_r


<. (2 - a)(2 + a) aU
3. o. (x - 2X,r - lll
d. 1r + +;ir + 3) L.,
c.2ab(2a2F - 3ab +
l..r(.r + 3) 5. I (-t + l
t. (9r - 2yX9-r - })
l. (x + sxax + l) +r
i. (.r2 + y2)1-r + -rX-r -
b. 1x + t+;1-r - 3) s (


e.("r-8X.r-8)f,(!
h. (x - :P(-r + 3FLl


e. (4P + lX-r + l{r -


g. x(.2x - lX,r - lt L
i. (8"r2 + l)(r + 2f5 -


k ltx- 5X3r-2t1
b. 1"r - 3;1zr: - 3rc
d.z(x-3)(,rrt5lc.
l.2x1x + 2)(x - 2f I
t. (3"r + 7X2r - l)t


5. o.


<_


x(l


--
2<-r(


++o 2 6


-2=x:


6. o.
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wiew and


simplifying


f we wish to


implify the


ixm these


the following


E ,,:


m one


g like terms,


E ,:::,1


2. Simplify each of the following:


a. 4x3(5x3 - 6x3) b. 4x3 - (5x: - 6x3)


PART &


1. Simplify each of the following:


a, 4x3 - 5x3 - 6x3 b.


d. (x2y)(-2x2y)(3xzy) e.


g. 2x2-3x-x2+ 3 h.


d. 3x(-2x)3


g. 2x(3x + 4)


i. *-(x2-2x)


3. Simplify each of the following:


a. (x + l)(x + 2)


d. (x - 3X-x + 3)


9. (5 - 2x)(5 + 2x)


(4x3)(- 5x3)(- 6r'1


8#
4F
24#y3


8ry


x2y-Zxzy*3x2y


1-r*2-x


2*'y-xyz+3xy-xyz


4x3


iF-67
(.-3x)4


3x


3xy(x2-Zxy+3y')


8xz - 2x


2x


C.


f.


i.


f.


i.


t.


Simplify each of the following and evaluate for r : 6.


a. Jx2 - llxz + 3x2 b. 4xz - 6x - 3xz + 5x


e. -2x2(-2x)z


h. x2(2x - 3)


k. (4x-8)+4


b. (2x - 3)(x - 4)


e. (x + 3)2


h. (r-yXx+y)


c. (3x - 2)(x + 6)


f. (4 - alz


i. (x + 3y)z


c. E{
5x'


PART ffi


5. Simplify each of the following:


a. (xz - 2x+ 3) - (xz - 3x -t 2)


c. 3x(2x - l) + 3(x - 2)


e. (4x - 5)(6x - 7)


9. $ - 2)u2 t 2x 1- 4't


i. (5x - 6)2


(1 -3r*"r3)*(x2+2x-2)
x(;r + 1) - 2x(x - 2) + 3x(x + 3)


(2x-t)(l2-I)
(3xz-4)(3x2+4)


4x(2x-1X3x+1)


b.


d.


f.


h.


i.


2.1 Operations With Polynomials
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6. Perform the indicated operations in each of the following:


a. (2x 1)(r + 2) + (r - 2)(x + 3) b. 2x(3;r - 1) - (x-2)(x+l)


- 4)(r + 4)d. (r ,1)r + (.r


f. (2x - 1;:


h. 4(5,r - 1)2 - 5(4x - 1)2


7. Give an expression for the perimeter and area of each of the following:


a. b.
XCM


(x+2) cm


8. Evaluate f(x) : x2 + 3x * 7 for each of the following:


a. x:2 b. x:-3 C.


d. x:ol2 e. x:a2 f.


9. Ifl(x) : 8x * 10 and g(x) : 2x, determine an expression tor each of the following:


a. ./(x) - s(x) b. l(r)g(x) c. 2f(x) - 3s(r) d. y(r)l' + [s(x)]2


1O. If /(x) : x2 - 4x, determine an expression for g(r) in each of the following:


a. .c(x) - l(x) + 4 b. g(x) : 3f(x) c. s(r) : J$ + 2)


d. s(x):.f(3x) e. g(x):l(r-1) f. s(x):f(x+2)+4
9. s(n) : /(r) h. s(r) : lGx) i. s(ir) : f(2x) - a


PART


11. Expand each of the following. Look for any patterns that form.


a. (x t 1';u b. (x + y)3 c. (x t _v)' d. 1r * 1')5


12.If J'@) 
: 4x - 3 and g(r) : r + 1, determine an expression for each of the following:


a. "f(g(x)) b. .cf(n))


13. If m(x) : x2 - | and n(x) - 2x - 1, determine an expression for each of the following:


a. m(n(x)) b. n(m(x))


14. If Jk): 3r - 4 and g(r) - 
=l 


determine an expression for each of the following:


a. l(s(x)) b. g(f(r,))


15. What connection is there between the functions./(;r) and g(x) in Question 14?


c. (2x 3)' 2x(x - 3)


e. (2r - l)12r 3112x 5 t


g. (x2 - 2"r * 1)2
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